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(54) HUMAN MACHINE SYSTEM 

(57)Abstract 

PURPOSE: To artificially humanize a machine by detecting human 
sensitivity and, according to this state, adapting and non-adapting 
the mechanical function of the machine to the human sensitivity. 
CONSTITUTION: A vehicle control part 1 detects a road 
environment and, according to this, controls the vehicle 
characteristics to the optimum running state. A false human 
reaction producing part 5 consisting of a human state detecting part 
9 for estimating the physiological and psychological states of driver 
at real time, a stimulation control part for determining the indicated 
pattern of human reaction to driver, and a sense stimulation 
generating part 10 for generating a stimulation to a driver 1 1 on the 
basis of the instruction from the stimulation control part 6 detects 
the state of the driver 1 1 and produces a massage according to this 
state. The stimulation control part 6 is formed of an adaptable 
control part 7 and a non-adaptable control part 8, and the adaptable 
control part 7 conducts adaptable control so as to keep the driver 
in the optimum physiological and psychological states at real time at 
the time of generating the stimulation. 



: ;v : . 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 



http://www1 .ipdl jpo.go jp/PA1 /result/detail/main/wAAAal 4204DA4042501 71 P3.... 2003/04/24 



} 



/ <i9)s*@4$8W (jp) 



(12) ^l!(|^^i(A) 



#li ¥4-250171 

(43)&|§B J P^t4¥(1992) 9 ^ 7 B 



/CI \ T_+ C\ 5 




F 1 * S^f^TK^^T 


A 6 1 M 21/00 






A 6 1 B 5/16 


3 0 0 8932— 4 C 




vj u o r lo/zu. 


D 7218— 5L 






7831 — 4 C 


A6 1M 21/00 3 3 0 B 






. -ttKKft ^ft^ 34 H) 


(21)ttjH»9 


4WF3-28561. 


(7i)ffl«A .000001144 . •■ . 








(22)fcBSIH 


^3^(1991) 2J322B 


^CS = Pf^BBK@^lllTi3#l^ 






(74)±Bl«©ttffcffiA #S± -JK«' (^2 


■<31)-{K5fc*^3S#^ 


4£^F2- 148132 


. £) 


(32)«*H 


¥2 (1990) 6 Ji 6 B 


■(71)tt«A . 000003137 


(33)fl£$fc&£3M 


B$ (JP) * • 








. ■j£»jlfcftS»JfirW«r«3#l^ * 




■f 


(72)^^ # flB* . ■. \ 


























(54) -bseo^*} 


fc :x-- t > v > x ^ A 





(57) mm «ee«) 

&ffig&9; K7^/tjc» i r5Aia»s«iDM^A^-> 



* 2 H 



11 



*P5 
mmm 



20 



ii 



9 * 



AKttSAS 



5H 



—473— 



(2) 

J 

A K«T & 5 i:S? C £ £ O & t OL— T >T 5/ ^ T" A 

©«Bfe«wr*fra^a*«** - 1 £*s^£:T* t 
w*j|-3]- '«n*¥K»: Amv&m. . 

ff l>T,- tiMK/^^-«»wn#R^ *B* . '" 
[81*97] K«£**ttiir-S¥« 

<d u uu<d \*—>? *ifcm u u x abb £gt 



^¥4-2 5 0 1 7 1 

2 

#a £ £Gt;i* n t t^sit imm s mzmmv 
' i b ] juuetfeffi^ai*. -&»R«fttfrr s 

*B»s?K¥afc* wrh»::*;ut* .^«^M^#a 

«»U AW©*^SR«ft5«i»t«*Rt£ll 
VS^^X^A. 
[0 0 0 1] 

.AKRU 0J*fc£ &B*fcH^rf/tfc©B*fc*5W i C 
■H^^A'OSttfcflBtW^vy • Yy> • i/XfAT 

[0 0 0 2] 

xr*t*fc«B«Micisiirr&, c^«fc^?&«Bt« 

«B*B«B0.iK-r«fi©UXAlc^^Ttt> *ftftfo 

[0003] fi»raicat5Am©.uXA-K:H-rs 
rax^r-;^©«BJcB-rsuXA^-r , boT?tti: 

T K WrlW ©Mil TJLfc t*AIBI425ft$*t^5 

[0 0 0 4] «f^H5ME»fc^^BBRD3l 
KlftfflBB^UT. 4»BB5 5-1 64 5 2 



—474-- 



(3) 

3 

[0005] ssfr^sgima, m^mwmt&K 

H»«P4, 82 9, 4 3 4{:ll iA^SS, ^ I? 
*PaCD^frttSB. SB»&«il/T, Sfi^^JWfcJ:?)* 

©RftjfefrfefftrH^-f /tfctt*— Ft? 10 

FtCL>* V>i£f?£ff & F 5>f/raiXD/5 — ^ 

— FlC«D**S«K€m^»*. 
[0 0 0 6] 

■-[0 0 0 7] ±»0D4*B§PB5 5- 1 6 4 5 2 9-^tC^$ 
[0 0 0 8] (l).«*<0ft»IB*3W'H^-rAOffi*«fc' 

fcfc, F7-f;ti.t^©«Hl0^^i:t?)> F5 

[0 0 0 9] (2) *WcDK«fe»»j»6:ttfc#C- F 
7-f/\Wc$^J^^^i;, F^-fMfcfcD* 



«*HI 3 F4-2 5 0 1 7 1 

4 

[0 0 1 0] • : 

>Ty>y7fAT^T, AM<DSttlC*liT* AW 
j^lSfca- ^>Tv->^X^A^tTffi«AKie5T2b 

[0 0 11] **b<tt," fflW^aWu AB©4I, * 
[0 0 1 2] 2££flF£L<fik MWmm^ AK©i 

«^»a-rs^at*«^«.' 
[ooi4] &$iL<\*.. Kmsmm^mt. m&&& 
arr^^at* #mtsnTd&fc<om&M^*\zm&sk 

T"jftSuxAM«&*air^^at^«^s. £*l » 
^b<ti, jKWHU&9a«; jaass^-rs^atv 
«^b&«*fc»-rsK*«rras*ffi-r*^afc. 

K^stfeffl^afi, iMSft*«ars^aifcv*s**s 
^b, «*i£^*»wiiBt«ffl-r*#ftt. -Mast 



—475— 



(4) ^§§¥4-2 5 0 1 7 1 

5 6 

[oo i 6] fit> #£u<«:> mwttk Ara© AMojsttiUToajit, mn, m%. mmm 

fiaa«M^#a«»i/, Ann^jiwRBfciwrr* ttT©jw/i«, tiftm. km2:v»3jb 

[0017] ; vxvmm-c&z* 

[fPJfi] «Jb©*M&lC*tt>T, A«©*tt£«fHU if [0 0 2 1] M«#&£i"*»««fg«U F^*fVt©f£ 

*AM<OiKttC^$^fc0.-*3Klc$^fc0T*. ttfcV^ ^*D««IS**frsa«HU SWtt^I 

[0 0 18] l:»l/tttB»»fe««««t*D, ^l:MLTttI 

(1) H^</t©^*»}wiKff*^«36rsfe«), « wtf^^o du ^#^1x^7^/^^© 

(2) F7>f/^t*M.tCDafttt^^r*fc^ *W" ^ [0 0 2 2] W»»lc^»S4»^$«««tBtL,T^ 
©JHKXmMfcfeEB^T^*. £V>5iWfc*2K . "**v>«iL«W«cift»AWjc«#***«. JR. 

[0 0 1 9 3 ^cofctb. <*WO»*siHt>*9?W©t:^L'- v>T^ir.^X^A 

5\M*, V> • • 5/XrAiLtTB©S**li (JKPfc trL— *r> . ^t^y? • x^>> (Human Mime 

£3rr* 0 . : tic Machine *' HMM^Bt) £P£.£> K^-fAJc 

(1") 3toSffi««. MbT/^^>CDS^MLT^(DS^A^^^ 

^«^s*ttfc5toss"fr'5«tt.' ■ . . -t*&*k:* Aiwi^*©raTff**3nT^*»56e3i<z> 

[0 0 2 0] Nfi, £.£T©«tt©*tttia:ftk ABOSl' 30 ^Afc^S'VflMBlCfc^TS^-i-*.- 

Sv <&9S. ff»^6AIW©^^«»JC»«ci:*« [0 0 2 3] ffi£fc^ylr-^«r2fiSftL,'& , 5«bViAW 

T?^SJf;g£f£D> *0«**«V>TAIBW*««r ■ H3S©W«te«fc»*> : O*0. ABU 

■wi«ii;&"*»-t*t^5"*ft**3. mat. »&&© bfe^&feee^jSife^as^T^^^rt**.' 

■'H7-fn©*tt&*ttlL, ^©TO»LTh + 7-f;W [0 0 2 4] *P©HMMH EttS'OttfclcaW." 
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(5) 

7 

[0025] F^xvMfttimmm . 

psMHft (4ws) jptnrcWMsr*. J£MAftfl£DS£ 

j&BB 5 tt, AW 5 K^-f /tfcjS-Tfcftk:*W 

fiMCDS.fcfr&S.., z:o«HAIBIR«±js6*5«, F^ 
!IStfcffigS9, F^Afc^T^AWW^com^^ 

[0 0 2 6] jMttMmS6-l33i«ft![filffi7; &tf*3to6 
7«H^«:M«nB 7 <0&ftjffl8gg&« 1 o \ztt?Z>m 

s«E©«^-i: <D&mz&vz>&mwmmz&wTz> n£ 40 

[0 0 2 8] *«SM©HMM'-e«-, J»HAIBR*£fl5« 
5 ttttflMMB 1 CM** < > *Po 

mm\zmvx\^ ^^n<o±m.^m^m\z^cxm 
»tr, mmmzvr'f/wMJ&izmtox^z. r 



- 2 5 0 1 7 1 

[0 0 2 9] ^CJZ. **§Bfc«S»3SfejaS«*B3IBK: 

sarr*. 

f&w& (c p u) 15 \zimmmt ur«i8-r**#3i • 

[0 0 3 0 ] Ara«J8»ttJ«9 14* K5-f7t©£S. i> 
1^1$ U 7;^^f t>OT> F^-f/\*l 1 

1 3 3^&.©iR«^»rs 3 P»ftlHlB2 1, RWE-OIS 

^^fetfc. aarsAwto«jRa&»s&©©sws 

m (CPU) 15A^&D»' 5S«iW»«7l4v fflSt^flG 
\Z&VXVT)l*<1 Ate F^/X£«aB&£SL 

. 1 2 Kft^SmT- *5B«fW«l»814, ^IFIO 

«7©*t«llB*ltBI1Wl 2 \zttT2>m*\zmQ& 

[0 0 3 1] ff|bH«ffi«M«flia 1 2 *4* M&MfPBB 
6 W»«f»SB6lCT^SnfcF7-f . 

/>* IC^1--5AraW^OM^^^ >\zm^ F ^< /X 
. 1 1 fctlTffl^Sjjtii 0414, *0»^©^6$ 

^^>. f^OfzfeViT. CPU.15«*MfM3^^A 
/D^Ml 8^tT$MR^t> H«pJCAWtt 
M^ffi^ 9 ^ £► A/D^mSB 1 9 ^UTAFIO^II 
H£S*t*. CPU 1 5(4. ^necDA^J^'bi:^ ^ 

[0 0 3 2] 0 5(4, mmmW}&3\Z&ttZ>mfcMR<D 

#3' 1 OT«fcRl$nfcX F K>y—y3 2tt/x 

®^ 3 3 *4> X F W >y^-^ 3 2 -C02*ttM6«# S 
Sx Ji&S, ©2*V*S**«>, ^CDM^m^'SRa: 

[0 0 3 3] H6H AIB«I8«ffla9|C^^4K7-f 

A©Aw«»©iifta^tt*^"rBi^*^ i ^^t(4, m 
9c0mmmkm^i 3\zm^nfz.mmmMtvx(om 

S(BI60(a)) '^ITS^t^ F.^^tl 1© 
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(6 

9 

-f ^^Ify^UffiCDJtSH^ffiBTi. 86©' ■ 
(b) tt, 06(0 (a) t£^L^i££¥rafl:lsI&2 1 

[0 0 3 4] £CD¥*&^C9i£^lC*fLT> T12©SC 

H=-^j T VMt) dt 
[0 0 3 6] B7tt, Afto^lHtiM^i 10 

isi/^* — ^ i £v>m&*7K-T~?y m7<D 

/h3<ft*£^5$S&£^r*o B7(D (b) 

AW^«ttSH^*ii*iw»«8fcT»ta*ns*- 

070 (a) ttt«fCjR««H(^tt^#<^:S"& A 
[0 6.3 7]'#c£. *^a6«fOlC^^S«jKW»«^MW a? 

S 1 aT, J8*W»l»7«Am«flS«iai«9fcX#^n 
fcABB©«JBSH&A*U Xf^ysibT, 0 7(0 

[0 0 3 8] L*»U Xf7^S27f»Da**J«4l/ 

0 (b) . t»t-^^y**JHLfTfTtfi/;*bT, Xt" 
yzfS 6 * I £ I ' fc1K€rSULfc«* I SfcH 

[0 0 3 9] B19lc:^'r!7n— ^ir— hl^; 0 8©Xr 
*S^T, CPU1 5te. X^-y^S 1 0Tl£M^Bdg&3 

[.0 0 4 0]Xt»^S1 lT0«K*tYEST*h 



> #§S¥4 - 2 5 0 1 7 1 

i0 

*3 0 mnom^ M6<o (c) fc^rsi^ssn* h 

[0 0 3 5] 

mi 

- en 

*5i:fl(rLT7fy^S 1 3 \ZM&. XtV^S 1 1 

^^S 1 4ICT«Da*&»*?^:** .fc^T, ±i£CD 
0 80Xt^:/S2 TOfOIKfttY E S t fc 0 * *3B««-. 

[0041] 01 i rau ffijKjMauiVRffifliw i 2 0^9 

D-73 4 jfnj&MflPgB 6 6 K3K«I«5B^«gi»/1 5> 
I &9it*» Z:Ol$)Zl&VXva&7<f )V9 2 6(D4$ 

JI/^2 *»7--f h/-fXi?X^V— *2 5#v&Q' 

*y>r hy^xw^*fcA*$nT*p* f ©fitted 
teAs&sns. 

[0 0 4 2] "T«7-f^2 6tt, 012fc^*rj;5l£ 

v>»w ^K/^rxd^iyf /-rx (n 

Fil.£U;0X&"C;- 1-2©WI^T5©^ 

^«*i«»6"*«»«»vftjicfflu-iiiii*w«2 9" 

M^C^i;Th*7^/tl lrityKSS'— h2 7flE)T«lCR 

[0 0 4 3] .HI '3«jtofe«2 8^>-h2 7sjnfi i T 
"-SWiftBcWtt^r^^^T*^. R[Sf (a) tt, x> 
^ >lsllte©# R P M £m*$QMm&& co t ©Hff^ L 
T<^*. ^fc! MI0 (b) irt«tfk€f«W«#Vfc 

2 7H ±.j&<D&o\ztnMMW&2 9^sm^$nsjn 
s*&tr(Ww«#v^x>i;>iiiii«^RPMtic^-n 

-etl^-T ^> a> A a> i: OftHCJfc CTXffrT 
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(7) 

11 

[0 044] mnm&m&Mmw&i 2n mm 
*s a- * iajg^ #*iw«* vt7^ wwrn*^ f t & 

1 5 Zi>hU-^15 teJWSclSfPgS 6 £ 

ttic»jsrr57<;^«a«i*^F*saL,T, x^yy 

[0 0 4 5];3»D-73 4lt^fy?S 1 7 T± 

^i®^2 9 fcm^v^a^r^o xr^ys 1 .91?H ' 
-f;v^««wi^F.(b»ffi&tT^5.- 

[0 0 4 6] 01 5 H m&mz&Z>HMM\Z&l?Z>A 

^M7> tf y ^ ij ©sks % t & s t £ 

[ 0 : 0 4 7 ] EUiifcHj! ufc<t 3 lc> J:tttf. 
fcL Br*© 5/—' h«)&€f|g«i&*fl»fcbT«fflbT*a 

[0 0 4 8] B16tt, HMM©jW*W»« 6 
5CPU1 SMOBIiSS^D^^BT*** 
f^0Kl:fc^T, CPUl 5ttmffimM&3fr*>A/t)& 
flMBl 8«*.l/T»S|V«», KI$lcAW«flB<fttt« 
9 7^&A/DftSiai 9€r^UTAra©ttttSH£att 
5. CPU15I1 cn&OA** , btte«JWI»5R* 50 



»W4-2 5 0 1 7 1 

[0 0 4 9] ML •*»«te*»*AW«««UW9T 
*<DH^<A*bAK«880tttii^^ RtfAIB<0t«8SH 

MfcfcttfckttKM* (0 6) , &WilHtA7^- 
^1, I* £©W« (0 7) tf^UT^^o 

tB-r*^jiiS£R9rr*. 

[oo5 0] *mmmz&vf2>/\7*^*#m<D*<>t > 

^>£bV>T®;MBH?"<5. HI 7(2. **K«^ 
CPUl 5li*W*<jft»fc»t>-T^S^S^S«»rr 

*ay^ jbteivi KTtft*i»-iB3i«Bf«i»iiB : 

[0 0 5 1] Xf 7^S 2 lTCE>*i*r3^YESt?*n 
fit. X^yifS 2 2 Km*, 36&LTn[H]RJt/^;*- 

T^2>Zh\Zf3LZ><D~C. Xxy^S'2 4fcT«D&*& 
[0 0 5 2] CCOSa^ir^O, B807f^S2T0 

»1 2©rtjW*^t^Dy^Br*«. |^0tC43Vi 
t/a>fd-534H 6 & «EftMat9K 

^2 6 ©»ft*a*t-r*7-f A^ftflwe^Fsirm-r 
-5. RTK7^f 6tcti« ^y-r hy-rx^x^i/— 

• hn-7 3 4i:A*§ni, 

[0 0 5 3] *K7-f A^2 6ttv -KiMBM^H*. 

l/f / -f-X (n tt 1 K±©Safctf, 1-2 cor^cofil 

-4 11 werscfc^iia^w" «rt>tic«»«»3>h 
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13 

H E G I n > h u—jVrL-y h 3 5 S c^^m-^tc 

[0 0 5 4] §2 011 K»Pa^n>hD-^ffi#E^ 
EG I 3>h u-Jl>ZL-y h 3 5 d^ffi^Ql^l 3 6 

(a) 14. j«»»»3>hn-;t»#Et»H«W 
StOHftS^U (b) ^^n>hD-;uM 

. jEte U TCMltXATr * <D fz & \zmtk t> 

[0 0 5 5] HMM©««W^*WlWf98Jl 2tt. *S 

[0056] S3 2 1 H n >h D - ^ 3 4 

t5f «^t7D^- (f^Xr^^ 

5 2 5 TH n>KD-7 1 5«$H^JW^6^^<D^ 

XMmxaMWft*'*-:* i hi zt^ri 

6 t^cdM-^ F £ffi;*rr£. 

[0 0 5 7] 3>hD-734ll 7f^S2 7 T_h . 
.TttrlSMW«2 9Jcm-^E^ffi^T-5. X^S 2 9 

WiBTf-afStt»ute»fl!>«jfe«-r4i ^tpsmti tfi 

. W^»BB©ttja}W!iB$h&«'&tt. Xf^S'2 51: 
[0 0 5 8] 0 2 2 H ***Wkl««HMMfc*»S 

H 1/f U '(nTURhcDSSScT* l~2CDflS(Z><E 
[0 0 5 9] fiULRWUfccfcifc, 2^saS0«JcJ:htf, 



(8) . 4$H¥4-2 5 0 1 7 1 

i<? . [0060] ^sosem*, H^-f /i©«na&*fflt 
T f 7-f/^fi^i^ii:^t^. S2 3H m 

BIT**** HHfc^^r; *M«»a2li. P5-f.Ai 
[0 0 6 1] AW^MM9I1 K,7^/n 1)^6© 

^mmtesm, ^hmm^z^x^m^mmr^tcmz 

m$*m«m» 1 2 n 7 *vs 

F^/n i\zttVTMm&$iffctz* 
[0062] @2 4}i *mt&moHMM<Dmm7uy 
swD, rr-cteF^-rm i<Dmmzmm2 

^ aw-»ffl7 , >y4 3 ri**»xT**i***w-* a/d' 
"^m^4 4icTf^m^i$nm cput> 

4 2lc££n*o CPUb4 2TlieimiSI)l 

[0.0 6 3] C PU a 4 1 £jR^*S«X£*fc£» 
. sfc>4 6 l:TX>y>4 5<DX>5/>^£iHfflLTV> 

z>. .*<Dmm2nit±>z?>mxA/n&&&4 7-cf 

40 ^^«-^l£*»;5tU CPUa4 1«D^tl^ 
CP.Ua4lH ftKfl^£«X<Dte£fc£KF^f/t 

>^>^^D/A^M^5 llc^TT^-n^m^tc^ 
■ mr^> tmz. T >^ 5 0 tcy-f >n > V n-;i,m-^^ 

GPUl a^&©*l«l«#fe«'PTi««Ufex>^>iP 
^. .JWHttl/TXfc!— 7J5 3^1X^7-^1 1ICM 

^T^o ^cor>^5 oa>»B«tt. ^-r^^^ic 

CPUa4 1^ H^-fAl lO^TC^^b^TcT 
50 "f^D7fc>5 2lCTt&^^iXh:— ^3 5 3*^C0X>^> 
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25 

[0 0 6 4] — Jj, CPU a 4 1 F^-fAll^iS 

.na:C»39qmufe&«^ a 6^*tx< 3^4 9 * 
[0 0,6 5] 7tmmw<DHMM\z&i?&nmw& 

•T©'«, A 5 ;* - * «CDl»e&frfc o . 

(1) iiWISIRbe s t 

(2) 1M*1R1 

(3) fIIT^lR2 

(4) ff$«n%i$i$«eR e. r r 1 -.'mttmizM 
( 5) *BR e r r 2 (^#^*tc 

(6 ) .ae>5?>***oa*»iiBt i 
. (7) *e-*^*aEo - • .-, • 

< 8) ^#X^y>flE safe 
(9) X>i?^>^|k«^Ao 
(1 6) MW^>^Ns a f e - 1 im 
( 1 .1 ) ^M^^X>y>fS4^T safe 
( 1 2) # DM^I^glScN s -1 im 
(13) iAtI^/^/-^aV / a i , aa , 
a4 , as s . • ♦ 

v(i4) HMMrawffl^^^^N i mmmzut 
(i s) HMMmmmm±m%v>?ti i s e t 
cooed] 0 2 6ft ^mmhnmm.m&mh<Dmm 

XMttfitttfR b e s tOfe$*»&«B|«JBfc- 
'^tU Rbe s t £W>fca*»«K:Re r r 1> 
*SfiT«fcRe r r 2 : ©«H #*«> 

[0 0 6 7] flSltl^RUOWfV^ 
.#S«5R3ft«Uft,. R2iD*>/h£V><h#£^^^<L 
T*. ^0Xf^^S3 2TMiIIStXl £1fcD 
Xr;>^S 3 3^ X 1 &R 1 £ 0 

[0 0 6 8] LfrU Xt^^S 3 STOfUfttfNd? 



(9) W4-2 5 0 1 7 1 

[0 0 6 9] A7-y7S 3 7TttHMMf»^Wffi*^ 
>*N 1 £D t^HMMEl^Ml©* N 1 s e t 

BIS. b^U. # # > ^ N 1 <Dm&j7 V>*K 1 s e t 
^lATl^ttll 7r7^S 3 7T?Ojj^YES 
£fr D> *©Xf>/S3 9T; F^Afc<fc£*STX 

^^4 9<WT£&tfrr^o £<0x<y5Wr#&n 

[0 0 7 0] *^1^0HMMl:^ViTiiS)Ov^ 
2? 2 711 ^JgM^MMM^«^t*^CPUb 4 2^CD 

[0 0 7 1] »2 7 te*5V>T, JKftttUffi-5 l afM 

*.'<i-#fflsr&.. bps* jpfttttfl«5'i atrritiii^nfc 

• y^^ * 7^MiI#bt»cO (5 1 < 1 - 3 H 
' t ) , 0ft (3 -6 Hi ) , oft" (8- 13 Hi ) , 0 
ft (13 Hi -3 0. Hi ) ©«ft«W«fe»«t>" »■« ' 

[0 0 7 2] ftft*Jft&«5 3 aH «jfi-r4KBKJt 

^ V>JtSii«»#-ri. 5 4 ate. « 

all . SS^ISffl 5 4 a J&^©fi*pJ: D, liftifl 
[0 0 7 3] **KW©»KK«£«tr«, ^ftRr/^ 

y-i— FA^com^^^^T^^o ^2 8Hi>31^ 
50 ^»AWX^Tci:<^ViBn^0T. ««ittfpj8*S»*. 
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(10) 

< . 17 

$>2>W$^h^5Z.Zi\Zfc2> 0 
CO 0 7 4] (§12 8<D/\y^>tf&B\3i* WWL&&&2> 

^^>^±crz^z\mmx^^t^oXp^ 
vtm&mfzziti&x&z. 

[oo7 5] mm<D/\y^>?&A\z. &M*m?&*z> 
m\zmm^fx^rc^\zmmm^^v. mm&r*%\ 

z>. mz. &&<DmmK>&umm*m-2x^z><Dte. z 
(D^mz^vr^h^izY^^/^z^n^^ttx^ 20 

[0 0 7 6 3 &±<DmWfrttfrZ>£5\Z. AKH^ 

m&±<Dmm^mmm£\zttj&xzte\,^ mm\z&% 
m&T<DMmmzMi>x\mm&i : zm^T. z.<otih 

o^oim^ *<DmA<Dmmtemmm*w*>fr\z 

[007 -7] ^M0ot^ Am<D%mvtt&(Dikmh^ 30 
wzfectzMm&^KZztiz&y), W2 8fc^bfc* 

nm&mfems3si\zx j km&&#m-tz 
[o 0 7 s] H2 9tt«aflat€/i^^-^*^a© ^ 

E©M*#Ain©RJ& 

ut* d > # tutKjm m i ©«ii«&*fr * 

9{C^5^T, 0«t«l3iaB7 0«U «^ ( F 7^f ^) 1 

«7'itt, i &*&znitmm\tttvxEc&rr 

Mfe/* 5 * -Pikfe® 7 2 jW£&*@^©j£^£Jf £ 



W4-2 5 0 1 7 1 
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[0 0 7 9] B3 0I1 «tt£*«rIW>* £fit 

*«PW»JW«S3 5A*>£©MBIteiD*lft*l Ifc'R* 
A*3fc3 1 A^bT««K*«rW»W«3 5A»cA^ 

[o'o8o] a«R*i*Batt«iffl3 s A\t y mm±»<o 

fflffl&m* C P U 3 6 a ^^-a-x— ^ £»$ftT*te$ftgB 
.»IS*»«bfcDR«KflBI*JII!ISfe«6o^-Y v-3 7 A 

»^ft«i^^*»«3 6 a, Rfem<amwm->* 
xtf m $ n&k«»DB * * ©kiswht 8 — 

[0 0 8 1] «fflMti^3 0Atl 
jft»tLT03Bltfc«4t*CRT3 0 a, JHK*eX 
4nxh!-^3 0b, *l/T«l!i#SWIELTA#S 

tt«c£irr$^3a«C£:^#$*Ktf3-6c^&«l B 
fltSti*.. R«AA«3 1AI1 
S!clcMbTffll cfcTK*rr*fc«>©#^>3 1 a, 

^A^gP3 1 AjP&©S£HU a«R*«frew-iw«B3 5 

AC?) C P U. 3 6 a ^LTI^^ISf-^ t btlM 
[0 0 8 2] 031 ttEiSBIillCtfifflttRttTi 

SS. S«ffi©*!l»4*»#l'l89*©CRT3 0a±. 

l iacRT30a (Dmmzmm^Tfitstiz t, 
6 nrz)u-Mz&\,> -p!mumr> ( m< >zmiRv 
xmrfm&f&znz. • 

[0 0 8 3] CRT 3 0 aJtfc«. USKASWmiftllS ' 

3'BAfcBttan&,- was^ia^jHat^^-v^— 

^fc«o&ft©#^fcOBi^ *«l*l lfc+»JL« 
gK«)*f $ $TRW»t:8^$n^. M3i 

^^d, zzne©fe©a**n5is#tt7>^AK:«s 
^$h^o.f^> ^©^^©^©ajHiifirfiTfc^Tt)*' 
[0 0 8 4] -&\z. *nmm&n%&imm<D&m^m 

^►o .Ria©X5 L !yys 3 0 aT> tt*2K3ftHti ttf 
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iWIWIitTtt3 Oi»6WBK:IBH"6J: 
[0 0 8 5] Jfcfc, Xy^y^S 3 1aT, $0$fc£:bT£ 

[0 0 8 6] ZfryfS 3 2 at, 3 7A^C 

"PXJ3 d'afcSWJa&jUBU ««f^S33a- 
Xf^S 3 0 aTRSUfc*0»iiSs«f*!lti 

bps. Kfi*nfc««aKRi*jH.ic«ufcte.' 

[0 0 8 7] X^y^S 3 5 atlt ^Y-37A^ 
C P U 3 6 a rcMMj^soam t b**JS«. * 
Lt; Xt^^S 3 6 aTttMl 

6 a T&gfc* 1 ' 1 * S 0£j&«-9*S*ttTC#ft 

is, x^iy^s 3 8 «ik*©jBMe.*tffTb, 

jfcT.c hWt>nmt b- t a &Otttt£fr^3. 
^^fW^t c .^^T^^: Xf7^ S 3 5 atC 

R^TSWra t b£A*b, *cDXf 7yS 3 6 a-TS 
UELfem^*WL 7s^y7S 3 8 aTOW£(D$§m# 

yes-cot! ^D^fem^Tc&iaAfciiific 

lii^li:MLT,.Xf7/S 3 9 aTffiiKHCKJS 
[0 0 8 81 Xr^^S 4 0 atit #6n^ffi^ 
6 d xd&mV; m< Xy^y^S 4 1 aTC PU 3 6att 

DM-r^<, 3 0 aldBi^o b*>bv x-r-iy 

t/S 4 1 aTrffj-JMftT^aWftttT'^'ntf, I* ■ 

[0089] m 3 3 m&vm& 1 0 o^^^-r^ 

cry* eh?**. raiatc^bfc«jte«ffi»7 0 am 



(11) #§§¥4-2 5 0 1 7 1 

a? 

0 afr*><Dm%Lm^\i* A/D«»«6 1 (0 2 4 CO A 

T—9mms 2fcjBttsn*. c©?-^*^ 

(63a-63d) 0 $3$ 

«. /3«»*fc»»L. 7*f 

>if^-^*»«S (64a-64d) lCia«T' 
, «* 
[0 0 9 0] &\Z, /I?— SEUSgB (6 5 a- 6 5 d) 

S/^y-StT^fc»fc>.^Sflda31» (6 6 a~6 6 
d) lct¥Mt^. £<D£#©¥»fcl3W<0:*#2£ 

(i. -»#«MO/X»7— x^^lfelft** (6 7 a- 6 7 d) 

[0.09 1] M&<o¥m<t&mzmvTK&femm£<D 

6, T6 t Ta, T/3«LT«5) £&&*/&fe*>*&*- - 

g, efc/ty— ft, a/w-i, -flfe^?— *©4a»fc 
tt^o mmzmmwimfrznzhfiirt?*? 

• a i, a 2, a 3, a 4 Ctl*ffl^fcMlsI»S:S*HI 

[0092] *(t v &mm\*k&mzmn*vzz>tf, k 
ommcDV^^mizMvxmmm^mt^'r^^^ 

^ _^_^^^ o HHoXT-^.ys 8 0 at, fcfem 
• 'Kf- ^(DXf^ys 8 1 aTMfflf 

- 3 aTlt^IMlT t h=A+ a^?>A+2 a^|g 

5^b, z.n\z^DKj^mm^m<^rct^^%m{&r 
\zz b^^ o -p^>*s tmm-rz z. tArv^z. 

H«lSE«WIBT.t h=A- a^^A- 2 a<fc!9t)^ 
50 ^W^/J>^<^^fc^^^Dj^SL>T^^t^J^fT^)C 
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(12) 



-250171 



21 



22 



[0 0 9 3] *#£>n;fcT t h£T<5, Tfl, Ta, T/5 
tal, a. 2-, a 3, a4 t^nWfcllfilR^S 

»ri£-r * cpub'42 rt©*g*ai^s5co#*^*ic 
<fla&«iBeR>«»# (f^ka) ©pn, 

<flg^inx^>E3 3 s-fc, JB»Jnx» 5 2a omwrf u * 

|= a 1 * P 6 + a 2 * P 0 + a 3 



(-D xftmm 

[009 5] &±<Djjj£rz%mmmfeisfrm*m3 6, 

RtfB3 7fC^T. 03 611 «%R*£lnRpM>R 

[0 0 9 6]-B3 7fc£; & 3 6 <Dt6&& RtifeWl 
. W»E©JMBKI«W3;0.- 8 9T&9. 

[0 0 9 7] <«sra«^*sa«3fe« 5 4 a tC^5 

5 3a fcT«SSnfc«HisTO&^ Xf!V^S8 2 

[0.0 9 8] Xr7yS8 3?IfttlM©L/ 

^^.gSNs 'fcRjfeT*. J^<Xf^^S8 4T; R t 



s/*b*?kT. raB©B«apx«tt, S3 3ic^utji8 

<JftBlS*3e«>JtBK«5E«5 3 ate, 0 2 9^b 

isnrci»©*»«/w- • 

•To . ■ - * 

[00 94] jMUEi*. aT©«uescicT«t>sn*. 

*Pa+a4*P0+a5 

- (2-1) 

(2-2) 

'«>&Rt&jsefiT©«^»fe-rs.. . 

[0 0 9 9] XT!y^.S8 3TNs #Sifc&&?L 

tmmmttm^xfcfommtimmR eeg okh 

J® £ff-#*T*. ^y^SS 7*T?Kfc, ReegtRt 
£#Jt»$n* E*WpW*««R eeg^Rt £StlT 

.R*Pf|fljay£«Re e g &»ffl*rsfflffl^»0iS t r. u 
tf^U Zf7^S8 7T, R*l9BI«fe«Re e g#R 

Nfcl«Wj|EU ^<Xf7^S 8 9TJ£^#^>*<D 
IN tStSU^iSN t <b<DJfc«;6*fTfc*>n5,, ^^T 
^J^NOTSn^XT^yS 8 5^mZ>&* YES 

[0 10 0] Xf^S9 li?Kiffi3i©*T£Wftf'- 
Reeg#Rt«JL, Wie<©MRt£iB 

<!W*»^«>«i««^*5 0 attXBft*l£V-5 4 a 

[0101] 03 9kxiniiiK»ii®iH^T 

10 4 tjH»^^^-^R3fe»ri 0S:I^<1 
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(13) J»BHt4-2 5 0 1 7 1 

23 ■ 24 

i p 2, jummti-afei 0 3 > jm***/^*-* * a t^SSt ^ UT^S Lm^X>y>f IE s a 
8tS»10 1tt. H2 9fc«bfc*B^WEiSI»fc« fetoWttiSW. HCTEaOTs.afei 

[oi o2] i3 9tt^t, ttnt*i ifc»RE*fp nffs«ATVitfiR-e**fe»^Ty^s i 0 4«cji 

KHBCiJt^r*. «. £tf>3£@- [0 10 6] Xf7^S10 3"CE a#*E s a 

TfcDW««»*nit«K« 1 ^29 f e i.D^/hsv^flwttn&tf '^y^s i o 

.■HB*»ftVi*»frl4.. ir&W^Si§56£fT5ii£' iff S 1 0 6T> ±SBbfc«H«lt3£8riS^fl£^TftSKai 

CO 1 0 33 J«Lr*>*-*Wfc«l lOfclt i&Mft .*4>99£&i:D -F9>f n4>KM^«I«i«tftT>fc 

rt> bT*5<. -eUt; WftS^SPl 0 4|i,. , Re r r 20fflt(DitK^fr^3o utTX2^Rbe. 

M^?*"4MK&iftl 1 s t -Re r r 2*0WWllt F9</tttIE*B*' 

o \zwtsm rutT—* izmK xv-zmmwi o 5£ vtmtzm^x^K^tVT. ssxr^^s 1 0 2km 

^LTXfc!-^ 1 0 5 a#&JF*»»5Lfc:tK SSbKM X2#Rbe s t-Rer r 2*D*#^ 

mi 0 6 ^tTWW^KSnfc^-M 06aS fcW««tintf; P9^/tttli»lM«»6jE«JM 

TjtoUg© 1 0 7 a *fi«iaae»^^:T; HI: 2? [0 10 7] 04 111 X t?-*»^«*«ft«©ff««l 

^S*Bfe*tD*^£*£U jMS^^fS f^lZS 1 1 KCPUa4 Ui Y^D^46$ 

.^MfcitttU ^ltx>y>feu (t) fcifcb&tf. x 

[0 10 4] «««lti5H»(6aSi**AT-. fl^> : >5?>*©fl*9&*&ei. (to ) »&ei. (to +T 

bn—)Uz&%mM<D&ZMm&M7£tZZ£&^ s £* i ) *T?frfc5-. HKXfy/Sl 12TI1 H9-f/t 

n>HD-;P;C5«r^±frfSCi:3&nf€rs. 04. -# 5 3 ^&J8*6n*x>i?>* <£ri*S7c»S 
0fc«Lfc7n-f t-h€#Kl/'Ti' B2 5070- ( t) <hT*> £mD&tr. ^<OS^c#S. (t) 0*0 

'^t4 K©^ry^s 3'ste«iW4««»jMyit' 'ajwau. s (to > > #6"s (to ; +l ) jrefrfc^. 

^)ViT»aifcRM"r-6. BEHCET, X^>ys 10 50 [0 10 8] X^V^S 1 1 3tfii, A (3) JC^t? 

£ i \zt%. frvx^y^s i o 2 -en ffifcrz&S e 0 §fff*u xr^s i i 4-cti^a; (4) 

ICM^S 0f«L&X>2>>») (D/W-^TXfc!- Xf^?Sl 1 2 T#D&Ar^7«<D*3Mas e 

#^#*&«Ea&ft#T*. * .. arSIWr*.. 

[0 10 5] X5^ ; >^S 1 0 3TH Sfi^g^X^ ' [0109] 
tl/tf7^S 10 '2T^6fcXb!-^^f^lE* [&3] 

Eo = ^pVTb) dt •» (3) 

[0 110] 40 [&4] 

Sear = Jl{ t t+ S 4 (t) dt '. , "(4) 

[0 111] X^t/r/S 115T, TO*fctt*»X>5> >*W±*bD#Ae&ff«-rs. 

Ae = A • (X-Rb e s t) • N A , —(5) 

^bt, frv^y^s 116-c, (6).k«v\ ^ ^irr^o 

E a = Eo * A e "* < 6 ) 

Xf7ysil7tft H^rf Btt .*T*$S^I*ffJEEb : &»»-r$. 
it (7) -fc«r?T.X>5?>»W*l»C03¥7E«O*a » [0 j 1 2] 
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7 



(14) 



^gg¥4-2 5 0 1 7 1 



25 



26 



»7] 



Eb 



(*) + S (t) \ * dt 



(7)- 



[0 113] 84211 AV—X&VR&fm&TKT? * 
D-^-hT&*. HHOXf7^S 12 ltCP.U- 
a 4 1H 614 lK»Ufc7D-?ir— hOX^ys* 
G = Ea/Eo 

^CpX-x^^S 1 2 2W >3>hO— ;MB^e..i * 

( t ) Wff-r*. zwmm** tbsskt***. 

e..t ( t) =G • e ( t) 

04 3 H ft^KWWfRfe^POffla^WS^-r^n— 9=: 
^— f^SlC^T* X^y^S 1 2 5T11 
££^l?£i$IW#^>^£U^U/ (Nsafe = 
1) . *{:^^f©^^tLT, X^^/^S 12 6. 
t^lS#X>y >f SE safe ^ffil, feK X^ 
^/ys 12 7T, .^o?f^*ft^H#«r©x>>?>*S 
£*#R8T s a f e»»t««rr*i 

[0 1153 Xx7/S12 8Tlt H41IC^L&7 

n— ^ir— KtH«tt#JBfeTXK^*«**Ea*«' a? 

*U i<Xx7/S 1 2 9T5S4»yxy^'i:bT, ■ 
'?f^l*«JEEbta««tUT«JfeUfc*±iR*x>>^ 
>fSE safe i:(7)U^;HtS^T^. 

5 1 2 9TEb^E s a f -e «fcD M^V>fc*IK3nfc 

^<p££&3S£&;L£>a<, Eb^Esafei 

. ot>*f .^tflwan&a^f^^s i 3 o\zm 

■*, .*ifKI*M*^^Ns a f ejWfc*H##*- 
>^N s afe-1 i m£D*#^5;&>£#J^£o 
[0 116] X^j/S 1 3 OT©^1WOT^ 
nil $iI^x>^>tIE s a f e®ff£@SbP0r 50 

Xf^ys 1 2 6fcM 
L#>U Xf^^S13 0(0^YESTSn 
H ^^#X>y>fiE safe ^m^HII&M^U 

[oii7]' *ic, *mmm\z&zmm&ttmwm m 

2 5©Xf7yS 3 6) 'tC^TIMirr*. 04 411 

NsS'Jtyh (Ns = l) U 7T7ysi4 2T, 40 
fc»ffl<D»D (££TI1 >?7X^>^Of D) 
■T-5. fUT, Xr7^S14 3T, Jb&U 

[0 118] T.'ryfS 1 4 4TH Xf^^S 14 2 

^fc^s^cDWfe nmrnmizmx 3 b e 

st+Rerr 2 (£^£(Pftlfc£fT&5. eiClTX 3# 
Rbes t+Rerr2J;D*tfrnH F^fA'ttft 

TXr7^S 1 4 6lCittT. Xf7^S 1 4 6TH § 50 



1,13, RtfS 11 6T2#£;/cX>^>^<D^{siEo 
iH*X>5>>**3»«'U!i-**^**a6«) E a 
tfr*>. T>7$ OOy-f >G£Tf25£KT:£ae>£>. 
- (8) 

[0 114] 

. - (9) 

01^^>^N s^f D1^©^®^N s - 1 imck 
[0 1.19] b^U> TsrVfS 1 4 6 0>«jk*S*J&*Y " 

EST&nn SD©M^ia»&J»^.fci:U'T. x^y 

yS14 8T»#^U*t«l31^J»^S. Xf^yS 1 
4 4*?, X3^Rb e s t+Re r r 2 iD/hSV^W 

[0 12 0] £(Jtifi^%:J:5£* **ft«lcU:nK. « 

u &±tzm&mtizmm?zz:£L&^z£^5®& 

[0 12 1] «S,.±a©fB3 0>^lfi«tH 
.^AfttKMtlttFr^tOTt^ 04 5H ^ 

[0 12 2] E34 5 K:fc^T* jP&S'J XAfHBflgff 2 0 c 
Tfcfcftgfctl l>feS<Dfflffc?-*£ffiH!* *ftttU'»6 
tl?CT J -^^ 1 bi:t^SUXAt^m2 1 cKTtftSU 

2>o SiWA«2 OcH «M«1 l©SRSE£tt 
ffiT^tlffi2t. -eCDm@2^^^IISM(DS//Njt 

^ FT>:/£&3 cd^^Mt$WA/D^M5 c 
-ZTVffy'r*-? \zW&t*> \Z-\rftU WOl^Zfctb 
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27 

ffiWTZ^Mffl&G c Lfr 3zMmU6 c tijftff 
S?tbT«IBT^CPU6 a, RtfA/Da»«5 c IC 

[0 12 3] JKBU>CA«m«2 1 cl3JSft5^ 

«»*7<;P>7'clCTJH**6iK (l-3Hi) ,.0 
ft (4 — 7 Hz) , aft (8-T3HZ) , £ft (18 

[oi 2 43 ft^nfc/^^SfcMfcy-f xm&vit 

BttUT¥WM'9 c BBSftU 

[0 1.2 5].]HikjKcV2 2 c<b%mvxi±mm&mM 
13 etc; «»»»»OJ8*»6n^«BUXA«JB* 

teiau 4 c £jraaHfc£«i 5 c ; 

K4 6 tc^Ufc:7n-^-h£#Jlb-r, IIUXA 

2 1 c xconm u x A*ttuaa*«sttrtr s . . 

[0 12 6] H4 6®Xf ; y^S 1 cTMr-^M 

M3Bl<0»<Vb^^ - jP^ICf ffijftfr-^ 5 ft, 
(9ft, aft, i8*©4^0»«^»«T.& ^Ut, IK 

2L(0i:#©¥^IHITr if ^XU >#MM 

[0 1 2 7] X^yXS4cTte. X^y^S 3 CT© 

ffii iMMAU *<B«#*#*ric«*:*. 

[0 12 8] Xf^XS 6 G.T«#^«giJ«C^>fb^n 

•<6if^^sa*ai'ctT»HU'XAo«M**ai-r 



(15). ' ^§§¥4- 2 5 0 1 7 1 

hDh!-S (ME'M) -&JBl*S. Wc. ^>^A&093& 

[0129] 04 7\z. &z>mmm7Kt£ti. 

fljBft KrtttoiB ©>JXA»«r©ie**tbttL'fc , fe 
cot, MMKKH%« «»fl««**UTV>*. ^ 
ft»±CD^fcUTKi:^ 

©JtHUXA3^*<&t*RbTJ:^. 04 73d^W5 

UTtH^-r^ Z. tfr*> UTJH»U XAtt*©**J(:aU 
XA<h^£r5JtgT&*«, £(Dcfc5fc:UXA<Z>?££Ete, j£ 

[0 13 0] 04 8tt*S««»PJ«SSfcJ:b»enfc 

KHcpu-XASW^cr, *w©a«#fc»urw* 

&4ATV^^T^i/TV^. HHfc&^T. i£B# 

■mscm iooc o«!itta^ffi2 2 cfrz\*. &z>m 

20 'OfWRSU Xtf-^J2 5 c^COWSCiOSI&g 

■ jtB^WlASWcDUXA, 3 

[ 0 13 1] 04 9 tt. ")tSft<DfiF|BI*fl5&.*8a;»^ 

,ifc«A@*<0 3fcHU XA^iT r £j£BU XAffijH»«j 
g&l 3 cfct&fiU XtOXryXS llct, ^«fV— 
14c lc3SBfi1^WfSI)i*ttn&i:#fc, '^!<DS***JS* 

[0 13 2] ±IBt ^OJCT^^n^c^^^^FWCDm-^I 

; 2^©ico^W^^u^<D^&*r^- JieiTco^j 

KUB^ftB U XA^Mf r <D¥»©fi* MTimT < ^> i 
[0 1 3 33 Ts^y^S 1 6 cT> ftBUXAHMT r 

5^ t*o»a««pra«A- 1 cofftBiA^^^T-iajewpiw t 
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NOT^^Wit Ts^yzfS 1 9 cT<Z>3$l&^£^tt . 
a. Xy^y^S 1 7 cTWafi^MSfiifiL, 

fciflSr^nnH Xt7?S 18 cT$!]$t£#ii:T 

[0 13 4] Xf^^S 2 0 cTli. 51ft3»T«CMia^ 

2 1c^<"7-14ciCt = 0?:^n'. 

[0 13 5] &^mm\zttT&BOftftmtm-j&n& 
yXA*«iiitiMi:o^t^ts. H5i& $3 

<D«H««W3eS«^r#o'«l« £r^T rf □ y ^ git & 

3 0) . »tf±fBJtHUXASS«»»Cttffl-r*fc«)* 

[0 13 6] ^ RtX 

(S3 i) > mm^m ass 2) fcuwww^^ 

0 5 1©«»UXA*{H«2 1 cX<D£*SI$lffl£fc£li 
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